CNS changes in a case of Usher's syndrome associated with schizophrenia-like mental disorder were observed by CT, MRI and PET. The neuro-radiological findings of the case demonstrate the degenerative and metabolic alterations in various regions of cortex, white matter and subcortical areas in the brain. Mental disorder of the case is almost indistinguishable from that of schizophrenia, but the psychotic feature is regarded as an atypical or mixed organic brain syndrome according to the classification in the third edition of the American
neous occurrence of retinitis pigmentosa and congenital deafness. Usher3 emphasised the inheritance of retinitis pigmentosa and noted some cases with mental disorders and deafness.
Various mental disorders associated with Usher's syndrome, including schizophrenia-like disorder, atypical psychosis, recurrent depressive illness, neurotic disorder and mental deficiency have been reported. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] In these reports, two aetiological factors of mental disorders associated with Usher's syndrome have been suggested. One is the stress-related illness imposed by progressive sensory impairment, the other is the direct consequence of a cerebral lesion. However, the cause of psychiatric symptoms in Usher's syndrome remains unclear.
We report a study of a case of Usher's syndrome associated with schizophrenia-like disorder by CT, MRI and PET in order to assess the CNS involvement. An assessment by conventional CT of Usher's syndrome has been reported to show cerebellar and occipital atrophy;'3 however, no other study to our knowledge has examined patients with Usher's syndrome with MRI and PET.
A 44 year old male with hearing loss, visual disturbance and schizophrenia-like mental disorder was admitted to the psychiatric ward, Tsukuba University Hospital, in October, 1984 . At the age of 15 years he had begun to suffer from visual and auditory disturbances. He had suffered from night-blindness and ataxic gait disturbance since the age of 37 years. In May, 1984, at the age of 43 years there was behavioural deterioration and personality changes with delusions of persecution and poisoning, auditory hallucinations and psychomotor excitement. In October, 1984, he was diagnosed as suffering from schizophrenia. He was referred to Tsukuba University Hospital for ophthalmological, otological and psychiatric examination.
His visual and auditory disturbances were found to be due to retinitis pigmentosa and sensorineural deafness with a 50 -70 dB bilateral sensorineural hearing loss. Prominent psychiatric symptoms were blunting of affect, autism, command hallucinations of voices speaking for him to leave hospital and persecutory delusions of his estate stolen by others. Cerebellar testing demonstrated a wide-based ataxic gait, hypermetria on heel-knee testing and finger-to-nose dysmetria. Neurological findings were otherwise normal.
From these features, the patient was diagnosed as Usher's syndrome with a schizophrenia-like disorder.
CT showed various degrees of diffuse cortical atrophy and periventricular low density areas around the anterior horns, prominent enlargement of the fourth ventricle and ambient cistern and cerebellar hemispheric atrophy; in addition, there was calcification in the globus pallidus on each side.
The MRI was performed with a Picker International Vista-MR system, with a 0 5 tesla superconducting magnet 987 operating at 0-26 tesla (fig 1) ; spin echo (SE) and inversion recovery (IR) techniques were used. TI-weighted axial image (IR; TR = 2080 ms, TI = 500 ms) demonstrated brain atrophy and multiple low intensity foci surrounding the ventricles. TI-weighted sagittal image (IR) showed a dilated fourth ventricle and a thin corpus callosum. T2-weighted axial image (SE; TR = 2000 ms, TE = 80 ms) showed diffuse periventricular high intensity with irregular lateral margins. PET images were recorded of regional cerebral blood flow (CBF), oxygen extraction fraction (OEF), and cerebral oxygen consumption (CMRO2) by the steady state technique using 'sO2 and C1502 (fig 2, table) . The PET study revealed generalised reduction of CBF and CMRO2 in the whole of cortex and subcortex, expecially in the pallium, but in the basal ganglia CBF and CMRO2 were relatively preserved. The OEF was within normal limits in all areas. 
Discussion
Bloom et al'3 demonstrated cerebellar atrophy by CT in six of 12 patients with Usher's syndrome. Of these patients, three also showed occipital lobe atrophy. But no signs of cerebellar and occipital dysfunction were noted. They suggested that these CNS defects may be among the pleiotropic effects of the Usher's syndrome gene. No other neuroradiological studies on the CNS of Usher's syndrome have been previously reported in detail.
The CT, MRI and PET findings in the present case suggest that Usher's syndrome is a metabolic and degenerative disorder in the whole brain, especially in the subcortical areas and white matter in the cerebrum as well as in the cerebellum. A schizophrenia-like 
